Abstract It has become increasingly recognized that insufficient sleep is associated with adverse health outcomes. Studies have observed that sleep duration and daytime sleepiness varies by sex and marital status. Few studies have examined the impact of the number of children on sleep. To evaluate the association of marital status and number of children with insufficient sleep and in a large national sample. We analyzed data from the 2008 Behavioral Risk Factor Surveillance System (BRFSS) survey, a population-based telephone survey of non-institutionalized US adults (N = 395,407), in which respondents were asked, ''During the past 30 days, for about how many days have you felt you did not get enough rest or sleep?'' We used sex-specific, multivariate logistic regression analyses to assess the associations of marital status (married, previously married, never married) and the number of children in the household with frequent insufficient sleep (C14 days in past 30 days) after adjusting for age, race/ethnicity, and education. In this study population, 23% were never married, 60% were married, and 17% were previously married. Forty-three percent reported having children aged \18 years in the household. Married men (24.3%) were less likely to report frequent insufficient sleep than never married men (28.0%) or previously married men (28.8%). Never married women (33.4%) were more likely to report frequent insufficient sleep than currently married (29.0%) or previously married women (29.0%). The likelihood of frequent insufficient sleep increased in a linear fashion with the number of children in the household for all subgroups (P \ 0.05) except among never married men. These findings suggest that the presence of children in the household often increases the frequency of insufficient rest or sleep among the adults with whom they reside. Thus, health care providers may wish to consider the presence of children under 18 years of age a potential ''risk factor'' for insufficient sleep when counseling adults in the household about the importance of sleep to overall health.
Introduction
Insufficient sleep poses a substantial economic burden to society and is surprisingly prevalent. Specifically, 40% of respondents to the National Sleep Foundation's 2005 Sleep in America Poll reported they averaged 6.9 h or less of sleep over the preceding 2 weeks [1] . These findings are particularly important as insufficient sleep can exacerbate the course of chronic conditions and augment the social disability associated with them [2] [3] [4] . Additionally, insufficient sleep has been associated with self-reports of fair or poor general health, pain, smoking, obesity, and an increased risk of psychiatric disorders [5] [6] [7] . Results from the 2007 Sleep in America Poll similarly found that poor sleep quality and daytime sleepiness were independently associated with poor health and psychological distress among women [8] .
Given the gravity of these findings, research has been directed at identifying factors associated with the increased risk of insufficient sleep. Previous research in this area has found that unmarried individuals are significantly more likely to sleep for a short duration and, consistent with these findings, that married people reported less excessive daytime sleepiness than all other groups [9, 10] . In other studies, however, married and single people reported less sleep problems than their divorced or widowed counterparts and, specifically, reported fewer periods of short sleep [11] [12] [13] . These results suggest that changes in marital status may conceivably prove disruptive of sleep.
Women have, characteristically, reported more sleep problems than men [11, 12] . However, using data from the American's Use of Time Project, Hale found that men were significantly more likely than women to be ''short sleepers''-defined as sleeping less than 6.5 h per night [9] . Results obtained by other investigators corroborate these findings [13, 14] . Thus, the sleep problems reported by women would seem not to be related to total sleep time, but attributable to other factors. Arber, Bote, and Meadows found that while women reported significantly more sleep problems than men, this appeared to be largely attributable to the relative socioeconomically disadvantaged status of women relative to men [11] .
The impact of children on the sleep of adults in the household has not been widely investigated and has frequently been investigated only in the context of the postpartum period [15, 16] . When modeled as a continuous variable, the number of children in the household under 15 years of age was found to be associated with insomnia in adult household members [12] . However, it must be noted that insomnia is but one of several forms of disturbed sleep.
Previous research has indicated that marital status, gender, and the presence of children in the household appear to be important considerations in the sleep of adult household members. Yet, this research also reveals a number of limitations, such as dichotomizing the number of children in the household (B2, [2) [12] , considering the age of children but not the number of children in the household [8] , and examining marital status but not the presence of children in the household [9] . These limitations render it difficult to assess possible interactions between gender, marital status, and the number of children in the household.
The present investigation examines the role of all three of these variables-adult gender, marital status, and the number of children in the household-as well as their potential interaction, in a large sample of adult communitydwellers who indicated how frequently over the past 30 days they perceived that they got adequate rest or sleep. Included among the sociodemographic questions asked of all participants were questions about marital status and number of children in the household. For the present analysis, respondents were grouped into three marital status categories which included married, previously married (including those who were divorced, separated, or widowed), and never married (including those who never married or were a member of an unmarried couple). The results for members of unmarried couples were more similar to those for never married individuals than those for married individuals: therefore these participants were categorized as never married in our analysis. Participants were also asked, ''How many children less than 18 years of age live in your household?'' In addition, all respondents were asked, ''During the past 30 days, for about how many days have you felt you did not get enough rest or sleep?'' Frequent insufficient sleep was defined as a response of C14 days in past 30 days.
Methods
There were 414,509 respondents to the 2008 BRFSS survey. We excluded from our analysis those with missing data for marital status (n = 1,673), number of children in the household (n = 1,062), days of insufficient sleep (n = 7,060), age (n = 3,653), race/ethnicity (n = 4,344), and education (n = 1,281), as well as women who indicated that they were pregnant (n = 2,803). Therefore the final study sample consisted of 395,407 US adults (95.4%).
We conducted all analyses using SAS-callable SUDA-AN (version 10.0.0, Research Triangle Park, NC) to account for the complex sampling design of the BRFSS. We calculated the proportion of respondents reporting frequent insufficient sleep during the previous 30 days by sex, marital status, and number of children in the household. We used sex-specific multivariate logistic regression models to assess the separate and independent relationships of marital status and number of children to the likelihood of frequent insufficient sleep. In another sex-specific model, we assessed an interaction term for marital status and number of children. Odds ratios (OR), and 95% confidence intervals (CI) were obtained from these models which included age in years (18-24, 25-34, 35-44, 45-54, 55-64, and C65), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and non-Hispanic other races), and education level (less than high school graduate, high school graduate or GED recipient, some college, and college graduate) as covariates.
Results
Weighted population characteristics are shown in Table 1 . Most individuals were married (60.1%), 17.0% were previously married (divorced, separated, or widowed), and 22.9% were never married or a member of an unmarried couple. More than half (57.0%) of adults had no children living in the household, while nearly one in ten (9.9%) had 3 or more children in the household. Frequent insufficient sleep (C14 days in past 30 days) was reported by 27.9% of the respondents. Women were more likely to report insufficient sleep than men (29.9% vs. 25.7%).
Among men, the prevalence of frequent insufficient sleep was 28.0% among those who had never married or were a member of an unmarried couple (Table 2) . Compared to that group, the likelihood of frequent insufficient sleep was similar in married men (24.3%; adjusted OR = 1.1; 95% CI: 1.0-1.1) but higher among men who were previously married (28.8%; adjusted OR = 1.5; 95% CI: 1.3-1.6). The prevalence of frequent insufficient sleep was 22.5% among men with no children ( Table 2) . The prevalence increased with number of children with the likelihood of frequent insufficient sleep being higher among men with C3 children (31.4%; adjusted OR = 1.3; 95% CI: 1.2-1.4) compared to men with no children. There was a statistical interaction (P = 0.0217) between marital status and number of children among men. Frequent insufficient sleep was lowest for married men with no children (18.9%) (Fig. 1) . After adjustment for age, race/ ethnicity, and education in logistic regression analyses, the likelihood of frequent insufficient sleep increased linearly with the number of children for currently married (P \ 0.0001) and previously married men (P \ 0.0001), but additional children in the household had no significant effect on the likelihood of frequent insufficient sleep among men who were never married or were a member of an unmarried couple (P = 0.3536).
Among women, the prevalence of frequent insufficient sleep was 33.4% among those who had never married or were a member of an unmarried couple ( Table 2 ). The likelihood of frequent insufficient sleep was similar in married women (29.0%; adjusted OR = 1.0; 95% CI: 0.9-1.0) but higher among women who were previously married (29.0%; adjusted OR = 1.3; 95% CI: 1.2-1.4). Similar relationships remained after including number of children in the logistic regression model. The prevalence of frequent insufficient sleep was 25.0% among women with Table 2 ). The prevalence increased with the number of children such that the likelihood of frequent insufficient sleep was higher among women with C3 children (39.3%; adjusted OR = 1.5; 95% CI: 1.4-1.6) compared to women with no children. This relationship remained significant after including number of children in the logistic regression model. There was no significant interaction (P = 0.3218) between marital status and number of children among women. Similar to the findings among men, frequent insufficient sleep was lowest for married women with no children (23.3%) (Fig. 2) . After adjustment for age, race/ethnicity, and education in logistic regression analyses, the likelihood of frequent insufficient sleep among women increased linearly with the number of children (P \ 0.0001), regardless of marital status.
Discussion
These data suggest that the presence of children influences self-reported sleep insufficiency among adults residing in the household, but several other factors must be considered in the interpretation of these findings. One such factor is marital status. Notably, for both men and women, married individuals with no children in the household were least likely to report frequent insufficient sleep. In contrast, previously married men and women reported more frequent insufficient sleep than their married counterparts, regardless of the number of children in the household. These results are partially in keeping with those of Ohayon, who, in a review of the literature, reported a higher prevalence of insomnia symptoms among separated/divorced or widowed individuals relative to married persons but, unlike Weighted odds ratios (OR) and 95% confidence interval (CI) from multivariate logistic regression model that included age, race/ethnicity, and education as covariates and either marital status or number of children c Weighted OR and 95% CI from multivariate logistic regression model that included age, race/ethnicity, and education as covariates and both marital status and number of children as independent variables among women only. Among men there was a statistical interaction (P = 0.0217) between marital status and number of children in their relationship with insufficient sleep. Therefore it would not be appropriate to report results of the model given this interaction term among men the present investigation, noted a stronger association of this relationship in women than men [17] . Similarly, women who were dissatisfied with their quality of sleep and had insomnia symptoms were more likely to be separated, divorced, or widowed [18] . Our results also are similar to the findings of Arber et al. [11] who found that divorced, separated, or widowed men and women were more likely to report sleep difficulties than their married or single counterparts. Collectively, these findings corroborate our results indicating that marital status plays an important role in adult perceived sleep sufficiency. The number of children in the household appears largely unexplored in previous research [19] [20] [21] , which was examined dichotomously [12] or restricted to very young children [15] . Notably, we found that the likelihood of frequent insufficient sleep followed a linear trend with number of children for married and previously married men and women. Children in the household did not have a significant effect on the sleep of never married men, but the sleep of never married women was significantly impacted by children similarly to that of married and previously married women. The latter result appears consistent with previous research addressing the ''gendered nature'' of caring, inasmuch as the sleep of never married women was adversely affected by the presence of children in the household, while the sleep of never married men was not [22] . These results suggest the presence of an interaction between parental marital status and the number of children in the household among men.
While this study featured a sufficiently large sample size that enabled us to analyze data obtained from men and women respondents separately, as well as to assess the interaction between marital status and number of children, several limitations must also be noted. Specifically, these data are cross-sectional, which renders the inference of causality impossible. Second, the wording of the question, ''During the past 30 days, for about how many days have you felt you did not get enough rest or sleep?'' does not permit differentiation of rest from sleep. Also, the question posed elicits a subjective response, although this need not be viewed as a bias. Baker et al. [8] noted that subjective complaints regarding sleep are key facets of people's motivation to seek professional help, are associated with mortality, and are generally correlated with objective measures. Previous studies have found racial differences in perceived insufficient sleep [23] . Although we adjusted for race/ethnicity in our analysis, we did not assess for a possible interaction between this variable with either marital status or number of children in the association of these demographic variables with insufficient sleep. Finally, the data do not reflect the nature of the relationship of the children to the respondent. Therefore, the respondent may not bear the primary responsibility for the child.
Insufficient sleep has become increasingly associated with adverse health outcomes. The presence of children in the household was associated with frequent insufficient sleep among adult household members in our study. In those instances where there is a discrepancy between men and women, it is invariably women who experience greater sleep insufficiency. From the vantage point of public Fig. 2 Unadjusted prevalence of frequent insufficient sleep (C14 days in past 30 days) among women by marital status and number of children in household. P-value of Wald-F test for linear trend for number of children indicated above corresponding bars was obtained from multivariate logistic regression analyses that included age race/ethnicity, and education health, these results suggest the need for instruction regarding the essential nature of sleep as a facet of parenting education. Ideally, such education would foster healthy sleep patterns in the entire family and more equitable sharing of nighttime childcare responsibilities, which may contribute, in part, to gender differences in sleep sufficiency. Sleep is essential and sufficient, healthy sleep should be as important as smoking cessation, healthy nutrition, and adequate physical activity in promoting overall health.
